Mutational spectrum
The mutational spectrum associated with the different bestrophinopathies varies greatly. To date 4100 different BEST1 mutations, the vast majority of which are heterozygous missense variants, have been associated with Best disease. 1 Currently only four distinct heterozygous missense mutations have been associated with ADVIRC. 2, 3 A combination of compound heterozygous or homozygous missense and nonsense mutations have now been described in 420 patients with ARB. 4 Missense mutations are also associated with autosomal dominant and concentric RP, and the p.L140V homozygous missense mutation that has been associated with ARB was also causative in an apparent case of autosomal recessive RP. 5 Many of the BEST1 pathogenic variants that are associated with Best disease show variable expressivity and incomplete penetrance at the clinical level. Some patients with a mutation in BEST1, which leads to Best disease, even have a normal electro-oculogram (EOG) light-rise (see section 3.1.2). 6 A summary of all allelic variants reported in BEST1 can be found on a web-based database of the University of Regensburg: http://wwwhuge.uni-regensburg.de/BEST1_database/home.php?select_db=BEST1.
Analytical methods
Bi-directional fluorescent Sanger sequencing of coding and intron-exon boundaries of BEST1.
Analytical validation
There are currently no reference materials to act as positive controls, consequently, parallel bi-directional fluorescent Sanger sequencing of known controls is required to validate procedures. Diagnostic testing must be carried out within a laboratory environment working to standards compliant with the ISO 15189.
1.8 Estimated frequency of the disease (incidence at birth ('birth prevalence') or population prevalence) The exact prevalence of Best disease and other bestrophinopathies is unknown. The majority (61%) of BEST1 mutations have only been identified in single families. 1 However, population variation has also been observed, for example, the Best disease associated mutation p.Thr6Pro has a particularly high frequency in the Netherlands, which is predicted to be the consequence of a founder effect. 1, 7, 8 1.9 If applicable, prevalence in the ethnic group of investigated person Unknown.
Diagnostic setting
Comment: Not applicable. 
Clinical sensitivity (proportion of positive tests if the disease is present)
On the basis of published evidence and service experience, we would estimate that this test has a high clinical sensitivity, in particular in those with a high clinical index of suspicion, especially in patients with an abnormal EOG light-rise (see section 3.1.2). In an unvalidated series referred for testing within a service environment, a pathogenic variant was found in 85% of patients with a clinical suspicion of either Best disease or ARB (unpublished data).
Clinical specificity (proportion of negative tests if the disease is not present)
The clinical specificity is dependent on variable factors such as age or family history. In such cases a general statement should be given, even if quantification can only be made case by case.
Positive clinical predictive value (life-time risk to develop the disease if the test is positive)
Given the high penetrance of BEST1 mutations, if pathogenicity can be proven the clinical validity of the test is approaching 100%; however, variable penetrance must be taken into account. Missense changes account for B60% of BEST1 mutations. The clinical relevance of all variants is assessed according to current agreed practice. However, a number of variants remain currently unclassified. Family studies may be required to aid interpretation (for example, segregation of disease in families with dominant inheritance). At least some of these unclassified variants may be counted as potential false positive results.
Negative clinical predictive value (probability not to develop the disease if the test is negative)
For known pathogenic changes, the negative predictive value will be approaching 100%. If no pathogenic change has been identified one can assume an increased risk based on family history for a non-affected person. Allelic and locus heterogeneity may need to be considered. The combination of a normal electroretinogram (ERG) and a reduced or absent EOG light-rise is specific to dominant Best disease. The EOG records the change in the electrical potential between the cornea and the retinal-pigmented epithelium using skin electrodes placed on either side of the eye. After a decrease of this standing potential during dark adaptation, there normally is an increase of it in response to light adaptation (the light-rise). The minimum amplitude of the standing potential in the dark, and the maximum in the light, is expressed as the Light Peak /Dark trough -or Arden ratio. 9 Arden ratios o1.5 are generally reported as abnormally low, and those 42.0 are generally reported as normal; ratios between 1.5 and 2.0 may be reported as borderline. 9 An abnormal EOG light-rise is a frequent, albeit not universal finding, so that genetic testing is essential in families showing reduced penetrance. In addition, high-resolution OCT is used to identify abnormal accumulation of lipofuscin between the photoreceptors and the retinal pigment epithelium due to impaired photoreceptor outer segment metabolism. Increased lipofuscin accumulation also leads to hyperautofluorescence of the egg yolk-like fundus lesions on autofluorescence imaging using 488-nm blue light.
Best disease can be clinically similar to some cases of ARB, a recently recognised condition that cannot be diagnosed unequivocally in all cases. ARB is characterised by a severely reduced EOG light-rise in the presence of a reduced (but not absent) ERG. High-resolution OCT and autofluorescence imaging may be useful in differentiating between Best disease and ARB, and might suggest a diagnosis of ARB before genetic testing. However, in many cases a definitive clinical diagnosis can only be secured by genetic testing.
ADVIRC is an infrequent condition, with a pathognomonic hyperpigmented band in the retinal periphery. Nevertheless, when at a young age, this band is not as clearly visible on fundoscopy, an EOG and ERG are also required to make the diagnosis. The EOG light-rise is severely impaired before the ERG declines. An important consideration is that electrophysiological testing cannot be performed easily in young children (although an ERG is possible, an EOG needs a co-operative child). Consequently, molecular diagnostic testing is of particular importance to confirm the diagnosis in children.
3.1.3 How is the cost effectiveness of alternative diagnostic methods to be judged?. Bestrophinopathies are associated with severe and often early-onset visual disability and blindness, secondary to retinal degeneration. The group of conditions is therefore associated with a significant and progressive disability in the context of normal general health that is also progressive.
Genetic testing for BEST1 mutations provides a precise molecular diagnosis. This provides information regarding recurrence risk, carrier status and hence provides choices that would not otherwise be available.
The inherited macular dystrophies are a group of conditions that are difficult to distinguish clinically. Gene testing is essential in defining inheritance patterns and enabling effective genetic counselling. A positive genetic test will preclude the need for further genetic testing (for example, RDS/peripherin). Lack of genetic testing may result in inaccurate diagnosis and leave an uncertainty with regard to providing detailed information on risk to future children and to other family members. The conditions include those of recessive and dominant inheritance, which are often difficult to distinguish clinically. Identification of one or two BEST1 mutation(s) will prevent further genetic and clinical investigations.
3.1.4 Will disease management be influenced by the result of a genetic test?.
Predictive setting:
The tested person is clinically unaffected but carries an increased risk based on family history (To be answered if in 1.10 'B' was marked) Where molecular testing has identified a cause, it will be possible to screen family members at the molecular level rather than using EOG testing, which is cumbersome for the patient and less reliable. 
IF APPLICABLE, FURTHER CONSEQUENCES OF TESTING
Please assume that the result of a genetic test has no immediate medical consequences. Is there any evidence that a genetic test is nevertheless useful for the patient or his/her relatives? (Please describe)
Genetic testing for BEST1 mutations will provide a precise molecular diagnosis. This yields information regarding recurrence risk, carrier status and hence will provide choices that would not otherwise be available to facilitate decision making for the patient and their family. The inherited macular dystrophies are a group of conditions that are difficult to distinguish clinically. Gene testing is essential in defining inheritance patterns and enabling effective genetic counselling. A positive gene test will preclude the need for further genetic testing (for example, RDS/peripherin). Yes. Genetic counselling will be offered to the family.
Additionally angle-closure glaucoma is commonly associated with the bestrophinopathies and often contributes to visual loss incurred by patients. We therefore recommend that all bestrophinopathy patients should be screened for angle-closure glaucoma once diagnosed. 10 
